Cyclic nucleotide-dependent protein phosphorylation in vitellogenic follicles of Hyalophora cecropia.
(1) In homogenates of vitellogenic follicles from Hyalophora cecropia, cyclic nucleotides promoted the transfer of label from [gamma32P]-ATP to at least four polypeptides. PKI (6-20) amide, an inhibitor of PKA (cAMP-dependent protein kinase), prevented all four reactions. Quantitative tests using kemptide as a substrate indicated that 80% of the total follicular PKA activity was localized in the follicle cells; labeling at 45, 32, and 27 kDa was particle-associated and also restricted to the follicle cells, while a 58 kDa substrate was labeled only in homogenates of the oocyte. (2) When intact follicles were incubated in [32P]-phosphate and okadaic acid, a protein phosphatase inhibitor, the 32 kDa substrate again exhibited cAMP-dependent labeling. There was thus a physiological relationship between PKA activation and 32 kDa protein phosphorylation, while exposure of at least two of the other three substrates to appropriate kinases required homogenization. The latter was illustrated by phosphorylation of the 42 kDa small subunit of vitellogenin, which occurred only when homogenization mixed the proteins of the yolk bodies with cytoplasmic kinases. (3) PKA activation is known to promote the termination of vitellogenesis, even in the absence of detectable labeling of the 32 kDa substrate. The possibility remains that phosphorylation at 32 kDa concerns later aspects of postvellogenic development that were not tested by the assay system used here.